
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/733,858 



12/10/2003 



22434 7590 03/24/2006 

BEYER WEAVER & THOMAS LLP 
P.O. BOX 70250 
OAKLAND, CA 94612-0250 



Wenxian Zhu 



NOVLP090/NVLS002888 



7860 



EXAMINER 



SMITH. BRADLEY 



ART UNIT 



PAPER NUMBER 



2891 



DATE MAILED: 03/24/2006 



Please find below and/or attached an Office communication conceming this application or proceeding. 



PTO-90C (Rev. 10/03) 



OfficQ Action Summsn/ 

%^fffffWW r^\^9iK%^mM Uf f f c f f Caff If 


Application No. 

10/733.858 


Applicant(s) 

ZHU ET AL 


Examiner 

Bradley K. Smith 


Art Unit 

2891 




- Tho MAILING DATE of this communication appears on the cover sheet with the correspondence ac 


idress - 



Period for Repiy 
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2a)n This action is FINAL. 2b)l3 This action is non-final. 
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Art Unit: 2891 

DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
fortfi in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1 .1 14, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 1/9/06 
has been entered. 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections iset forth in this Office action: 

(a) A patent may not be obtained though the invention Is not identically discbsed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prfor art are such that the subject matter as a whole would have been obvious at the time the 
inventton was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-10 and 12-20 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Chu et al. (US 2005/0074946). With regards to claims 1 ,16 and 17, 

Chu et al. disclose partially filling a gap on a semiconductor substrate with a dielectric 

using a high density plasma chemical vapor deposition process; partially removing 

dielectric deposited in the gap from the gap opening by an etch back process conducted 

with etch process chemistry consisting essentially of hydrogen, wherein the substrate is 

biased during the etch back process and the etch rate is determined by the substrate 
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bias power; and further filling of the partially filled gap by a high density plasma 
chemical vapor deposition process (see paragraphs 0019-0027). With regards to daim 
2, the process is repeated until the gap is filled (see paragraph 0025). With regards to 
claim 3, a high density plasma would inherently be isotropic type of plasma etching and 
this is well known to one of ordinary skill in the art. With regards to daim 4, It is inherent 
that when one increases the power one will increase the etch rate. With regards to 
claims 5-7, 12, 13, 15, 19 and 20 Chu et al. disclose the daimed parameters (see Table 
1). With regards to daims 8, 9, and 18, Chu et al. disclose the etch chemistry includes 
He (see paragraph 0023). With regards to claim 10, Chu et al. disclose the use of one 
chamber. With regard to claim 14 Chu et al. disclose the deposited dielectric is silicon 
oxide (see claim 1). However, Chu et al. fails to expressly disclose performing an etch 
process without a silicon containing dielectric precursor. But Chu does disclose alter the 
He/H2 gas content to "70% or above" (see paragraph 0023), and the examiner 
understands this to mean or above to mean up to and Including 100%. Therefore it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use the teachings of Chu et al. because Chu teach changing the percentage of 
He/H2 with respect to the aspect ratio (i.e. with very large aspect ratio one would want 
100%He/H2) (see 0023). 

2. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chu et 
al. (as rejected above) in view of Williams et al (US Pregrant Publication 
2004/0020894). Chu et al. disdose partially filling a gap on a semiconductor substrate 
with a dielectric using a high density plasma chemical vapor deposition process; 
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partially removing dielectric deposited in the gap from the gap opening by an etch back 
process conducted with etch process chemistry consisting essentially of hydrogen, 
wherein the substrate is biased during the etch back process and the etch rate is 
determined by the substrate bias power; and further filling of the partially filled gap by a 
high density plasma chemical vapor deposition process (see paragraphs 0019-0027). 
However Chu et al fails to disclose the use of radio frequency inductively coupled 
plasma. Whereas Williams et al. disclose the use of radio frequency inductively coupled 
plasma. Therefore it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teachings of Chu et al. and Williams 
because the radio frequency inductively coupled plasma has good selectivity, control, 
and through-put (see Williams et al. paragraph 0003). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bradley K. Smith whose telephone number is 571-272- 
1884. The examiner can normally be reached on 10-6. 

If attempts to reaich the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bill Baumeiiter can be reached on 571-272-1722. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status Information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 



Business Center (EBC) at 866-217-9197 (toll-free). 
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